and research in this domain (e.g., Diener, 2000; Myers, 1992 Myers, , 2000 . For example, research on happiness indicates that certain objective factors are not very important (excessive wealth, perfect health, age, gender, ethnicity), whereas several psychosocial variables are significant predictors (selfesteem, feeling in control of one's life, optimism, extraversion, supportive friendships, a satisfying love life, challenging work, and a framework in which one's life makes sense).
Two areas of research are largely missing from the mainstream literature on psychological well-being but would seem to be clearly relevant. One of those areas is restoration research within the field of environmental psychology, and the other is the psychology of humor. Below we review current theories within each of these research areas, focusing on their predictions regarding psychological well-being. The discussion necessarily also includes theoretical perspectives on the concept of well-being itself and how it has been operationalized based on such perspectives. The discussion culminates in a consideration of why it makes sense to ask how a key predictor from each research area, contact with nature (from environmental psychology) and sense of humor (from the psychology of humor), might work together in enhancing well-being. We also describe various models of how the two predictors might work together.
Contact With Nature
In environmental psychology, a growing literature attests to the beneficial effects of nature on well-being (e.g., Kaplan & Kaplan, 1989; Kaplan, S., 1995 Kaplan, S., , 2001 Ulrich, 1983) . There have been two major theoretical approaches to the beneficial effects of nature. One, the psychoevolutionary theory (PET) of Ulrich and colleagues (Ulrich, 1983; Ulrich et al., 1991) , emphasizes emotions and dwells on how nature reduces stress reactions. In this model, stress is a set of physiological responses to any situation that threatens wellbeing. The set of responses includes negative emotions and various physiological indicators of increased autonomic arousal. Recovery from stress can occur in settings that evoke moderate levels of interest, pleasantness, and calm. In such settings, positive affect replaces negative affect, negative thoughts are inhibited, and autonomic arousal decreases. Features of the setting responsible for recovery include moderate depth and stimulus complexity, a focal point, and the presence of appropriate content such as vegetation and water (Ulrich, 1983) . Not surprisingly, natural settings tend to abound in the features thought to promote recovery from stress.
Support for the PET has come from a number of studies comparing emotional and physiological responses to natural and urban settings experienced after stress induction (e.g., Hartig, Evans, Jamner, Davis, & Garling, 2003; Ulrich, 1979; Ulrich et al., 1991; van den Berg, Koole, & van der Wulp, 2003) . Exposure to the two types of settings was achieved either by experiences in the actual settings (e.g., walks in natural or urban settings) or by visual simulation (videotapes or slides). Stressors included course examinations, scary movies, videos of industrial accidents, and the drive to the study site. The uniform finding from these studies was that natural settings, compared to urban settings, led to a reduction in physiological indicators of autonomic arousal, as well as to an improvement in mood. The latter included both increased positive affect and decreased negative affect.
PET clearly predicts that contact with nature should decrease stress, enhance positive affect, and diminish negative affect. Thus, in addition to a measure of typical contact with nature, our study included a standard measure of perceived stress, as well as measures of positive and negative affect. The theory and supportive evidence led to the expectation that contact with nature should be negatively related to stress and negative affect and positively related to positive affect.
The second major theoretical approach to the beneficial effects of nature is attention restoration theory (ART). As promulgated by the Kaplans (Kaplan & Kaplan, 1989; Kaplan, S., 1995) , ART focuses on directed attention, the kind of attention that requires mental effort and can be fatigued from overuse. Directed attention fatigue leads to the inability to focus and has several unfortunate consequences, including performance errors, inability to plan, social incivility, and irritability.
Settings that enable recovery from directed attention fatigue are known as restorative settings. ART proposes that an effective restorative setting should have all four of the following properties: (a) fascination, which includes either content or mental processes evoked by the setting that engage attention effortlessly, thus allowing fatigued directed attention to rest; (b) being away, which implies that the setting is physically or conceptually different from one's usual environment; (c) extent, which means that the setting should be sufficiently rich and coherent that it can engage the mind and promote exploration; and (d) compatibility, which implies a good fit between one's inclinations or purposes and the kinds of activities supported by the setting. Kaplan (1995) also draws a distinction between hard and soft fascination. Hard fascination is very intense, riveting one's attention and leaving little room for thinking things over. By contrast, soft fascination is of moderate intensity, enough to hold attention, although still leaving room for reflection.
Settings with soft fascination also include an aesthetic component, which can help offset any pain that may accompany reflection. Both types of fascination can permit fatigued directed attention to rest, but settings with soft fascination enable the additional benefit of the opportunity for reflection. Based on the necessary properties of a restorative setting, and the distinction between hard and soft fascination, ordinary natural settings are generally expected to be better candidates for restoration than most typical urban settings (although certain built settings can be restorative; see Kaplan, Bardwell, & Slakter, 1993, and Ouellette, Kaplan, & Kaplan, 2005) . Many peaceful natural settings are thought to be especially good sources of soft fascination.
A steady stream of studies has supported ART. The typical paradigm has been to compare people exposed to natural versus urban settings after inducing directed attention fatigue either naturally or by experimental manipulation. The typical finding has been relatively better performance on attention-demanding tasks by people exposed to natural settings. Early studies were reviewed by Kaplan (1995) . More recent studies have continued to document improved functioning as a consequence of contact with nature (e.g., Berto, 2005; Kaplan, R., 2001; Taylor, Kuo, & Sullivan, 2001 , 2002 Wells, 2000) . Some studies (e.g., Kuo, 2001; have used formal mediation analysis to demonstrate that a beneficial effect of nature was mediated by its effect on attentional capacity.
ART clearly predicts that contact with nature should in general alleviate directed attention fatigue and thereby improve any kind of functioning that depends on directed attention. We borrowed three self-report measures of attentional functioning from R. study of the effects of the view from the home: effective functioning, at peace, and distraction. In general, Kaplan found that natural views from the home tended to be positively related to effective functioning and feeling at peace and negatively related to distraction. We expected a similar pattern of results for our measure of contact with nature.
Although the primary focus in ART is on attention-related variables, a case can be made for indirect effects of contact with nature on what might broadly be called personal development. We noted earlier that among the negative effects of directed attention fatigue are social incivility and irritability. It follows that if contact with nature relieves attentional fatigue, it might also improve interpersonal relations. Likewise, to the extent that contact with nature promotes reflection, it might enhance personal growth by aiding in such areas as setting priorities and achieving goals. In support of this line of thought, Kuo (2001) found that public-housing residents living in buildings with nature nearby had higher scores on several measures of effectiveness in handling major life issues than did residents without nature nearby. Personal development must be measured for an evaluation of these speculations. Ryff (1989) , after a review of the theoretical literature on well-being, produced a measure that provides scores on six aspects of wellbeing: autonomy, environmental mastery, personal growth, positive relations with others, purpose in life, and self-acceptance. We included the Ryff scales in our study and checked for positive relations between contact with nature and both personal growth and positive relations with others.
Sense of Humor
The second research area that is largely absent from the mainstream literature on well-being is the psychology of humor. In fairness, there has been passing reference to the potential benefit of humor in the mainstream literature on happiness (e.g., Myers, 1992) , but the operative word is "passing." Yet ever since Cousins (1979) popularized the potential role of humor in dealing with physical illness, a constant theme in the literature on the psychology of humor has been the role of humor in enhancing both physical and psychological well-being (see Martin, 2001 , for a review). For example, humor has been linked to improved immune functioning and to the reduction of either perceived stress or the impact of variables that produce stress (e.g., Abel, 2002; Lefcourt, 2001; Martin, 2001) . It is clear that humor is seen as an important contributing factor for well-being. Preferring simple indicators, we focused on sense of humor, considered a personality trait or a set of traits. According to Martin (1998) , sense of humor refers to "habitual individual differences in all sorts of behaviors, experiences, affects, attitudes, and abilities relating to amusement, laughter, jocularity, and so on" (p. 17). Numerous simple self-report measures have been devised to assess either the global trait or its many facets. There is considerable literature on the validity of such measures (e.g., Martin, 1996; Martin & Lefcourt, 1983 , 1984 Martin, Puhlik-Doris, Larsen, Gray, & Weir, 2003; Ruch, 1998; Svebak, 1996; Thorson & Powell, 1993) , as well as on their relation to physical (Martin, 2001 ) and psychological (Martin et al., 2003) well-being. Fortunately, that same literature also provides a useful theoretical background for the potential relations between sense of humor and well-being.
In discussing the effects of humor on health, Martin (2001) described four theoretical mechanisms that might involve humor. The first mechanism is physiological. Martin cited both theory and research indicating that laughter may produce changes in numerous physiological systems (musculoskeletal, cardiovascular, endocrine, immunological, etc.) that have beneficial effects on physical health. If sense of humor inclines a person to laughter, it could contribute to such beneficial effects. Given that the emphasis in this mechanism is strictly on physical health, we do not consider it further.
The second mechanism relating humor to well-being is via positive emotional states accompanying humor. Here again sense of humor might produce "habitual amusement-related positive emotions or moods" (Martin, 2001, p. 506) . Positive emotions may contribute to physical health in several ways (e.g., analgesic immune-enhancing effects), but they also directly affect psychological well-being by making people feel better emotionally. This conceptualization of sense of humor predicts that it should be positively related to measures of positive affect (including happiness) and negatively related to measures of negative affect (including depression).
If sense of humor inclines a person toward positive affect, then it might also contribute indirectly to enhanced performance on tasks that demand directed attention. Isen and her colleagues (e.g., Isen, Daubman, & Nowicki, 1987) demonstrated experimentally that positive affect, induced by several methods, including exposure to humorous material, enhanced problem-solving ability. Thus, the positive mood and flexible thinking associated with a good sense of humor could contribute to effective functioning in attention-demanding situations. This line of thinking provides a warrant for expecting modest positive relations between sense of humor and the measures of attentional functioning described in the previous section. It also provides a common set of well-being indicators thought to be affected by both sense of humor and the ART approach to mental restoration. Given that the beneficial effect is direct in ART and indirect for sense of humor, one might expect a stronger relation between contact with nature and measures of attentional functioning than between sense of humor and such measures. Martin's (2001) third mechanism relating humor to well-being is stress. Martin dwells on the potential stress-moderating effect of humor (e.g., Lefcourt, 2001; Lefcourt & Martin, 1986; Lefcourt & Thomas, 1998) . The basic idea is that humor might interact with stress by reducing the magnitude of the negative relation between stressful life events and well-being. Sense of humor is explicitly mentioned as a possible stress-moderating variable. The mechanism is thought to be cognitive in that a humorous outlook leads to positive interpretations or appraisals of stressful situations, thereby weakening the negative relation between stress and well-being. The emphasis in this approach is on sense of humor as a coping strategy, and thus, one might want to include a measure of sense of humor that focuses on its role in coping. As described below, our measure followed fairly standard practice in containing several items aimed at the use of humor as a coping strategy. Martin (2001) correctly notes that results from studies investigating the stress-moderating effect of sense of humor have been inconsistent. However, it is worth noting that some of the studies in this domain have found a main effect of sense of humor, a direct negative relation between sense of humor and self-reported stress (e.g., Abel, 2002; Kuiper, Martin, & Olinger, 1993; Svebak, Götestam, & Jensen, 2004; Trice & Price-Greathouse, 1986) . Moreover, Dixon's (1980) seminal analysis of the theoretical relation between humor and stress clearly indicates that there should be a main effect: Humor should reduce stress. This may come about via the same cognitive mechanisms described by Martin, but in Dixon's view the effect is direct. The upshot is that we have some theoretical and empirical support for expecting a negative relation between sense of humor and perceived stress. Martin's (2001) fourth suggested mechanism relating humor to well-being is social support. He notes that "individuals with a greater sense of humor may be more socially competent and interpersonally attractive . . . , resulting in greater intimacy . . . and potentially more numerous and more satisfying social relationships" (Martin, 2001, p. 506) . He stresses that "this view focuses on tendencies to use humor in a socially facilitative manner" (p. 506). This approach predicts that the tendency to use humor for social facilitation should be positively related to measures of well-being involving social relations and social support. Our sense-of-humor measure contained a set of items aimed at measuring social uses of humor, and the Ryff scales, described earlier, can all be considered as directly involving either social relations or social support. The social interpretation is obvious in the case of the Ryff scale for positive relations with others. In addition, all the remaining scales (autonomy, environmental mastery, personal growth, purpose in life, and self-acceptance) can be seen as substantially dependent on an effective social-support network. Thus, we could check these predictions. The predictions described here involve a fairly direct effect of sense of humor, but the potential relation between contact with nature and personal development, described in the preceding section, was more tenuous and speculative. Thus, relations between sense of humor and measures of personal development might be stronger than similar relations involving contact with nature.
We conclude this theoretical review of sense of humor and well-being by making explicit what has heretofore been implicit. First, a number of different aspects of both sense of humor and well-being are involved in the various theoretical predictions and speculations. Thus, to assess the predictions, one must measure the various facets of each construct. Our sense of humor measure contained sets of items aimed at social uses of humor, use of humor for coping, and general humor appreciation. We verified that we had measured the intended constructs by factor analysis. Likewise, the section of our survey on well-being measured 14 different facets of well-being, including all those involved in our theoretical review. Thus, we were able to assess whether different conceptualizations of sense of humor were related to different aspects of well-being, as implied by some of the theoretical models reviewed here. Second, to limit the scope of an already ambitious study, we made a conscious decision to omit negative conceptions of sense of humor, as described by Martin et al. (2003) . We reconsider the wisdom of this decision in the Discussion section.
Combining the Predictors
Given the omission of nature and humor from the mainstream literature on well-being, and further, given the fact that the two research domains have had virtually no conversation with each other, our main purpose was to see how nature and humor might work together in enhancing well-being. A prior issue is whether it is reasonable to pursue such a goal. We felt that because theoretical models from the two domains implicate identical psychological systems (e.g., stress, attention, affect), it was at least plausible that predictors from the two domains might combine their influences in ways that made theoretical sense. We briefly review plausible theoretical models of how they might combine. Because this is virgin territory with neither prior theory nor empirical results for guidance, our evaluation of the various models must be based on reasoned logic and plausibility. We stress that our general evaluations in the material that follows are not intended to rule out the possibility that different models might apply with different conceptualizations of either well-being or sense of humor. We also stress that a priori we did not have a single compelling theoretical model of how contact with nature and sense of humor might combine but rather several alternatives that we considered plausible. Our purpose was to find out which of them would be supported.
Moderation models. In moderation models, the independent or predictor variables interact, and changes in either independent variable alter the relation between the other independent variable and the dependent variable. In our case, the relation between well-being and contact with nature might vary at different levels of sense of humor. Equivalently, the relation between well-being and sense of humor might vary at different levels of contact with nature. To assess whether moderation is occurring, one simply tests for the interaction between the independent variables.
Two versions of moderation seemed plausible to us. The first version can be thought of as an AND interaction because the beneficial effects of high levels of both predictors, contact with nature and sense of humor, are greater than one would expect from simply adding their separate effects. This could happen because a low level of the dispositional predictor, sense of humor, blunts or weakens the positive relation between contact with nature and well-being. Put simply, a situational or environmental influence, such as contact with nature, cannot fully manifest itself unless one has a positive disposition (sense of humor). The AND interaction has been supported in research on proenvironmental behavior (e.g., Gardner & Stern, 1996) . The common finding has been that the strongest relation between external incentives and proenvironmental behavior occurs among people with proenvironmental attitudes. In a similar vein, Kaplan, S. (2001, pp. 498-502) notes that the effect of contact with nature is weakened, if one is unreceptive because of irritability or inattention.
The second version of moderation can be thought of as the OR interaction. In this model, a high level of either predictor produces a strong positive effect on well-being, but adding a high level of the other predictor produces only a small additional benefit. Thus, either contact with nature or a good sense of humor is highly beneficial, but combining the two produces substantially less benefit than one would expect from simply adding their separate effects. This type of interaction is illustrated by the stress-moderating studies in the humor literature reviewed earlier. In those studies, a good sense of humor reduced the magnitude of the negative relation between stressful circumstances and measures of well-being. The result was that either a good sense of humor or a low level of stress produced a high level of well-being, but adding either one to the other produced only a small additional benefit. Although this pattern reveals nothing about how contact with nature and sense of humor might interact, it does document the involvement of sense of humor in an OR interaction. We include the OR model because it rests on the plausible assumption that there may be an upper limit on the level of well-being that is attainable. If so, then a high level on either predictor might realize most of the benefit that can be achieved, with little room for additional benefit from a high level on the other predictor.
Note that the practical implications of the two moderation models are very different. In the AND model, one is well advised both to pursue contact with nature and to develop one's sense of humor. In the OR model, one would do well to cultivate one predictor or the other, but not much is to be gained by pursuing both.
Additive models. A simpler model of how contact with nature and sense of humor could work together to influence well-being is that they might add their separate effects. As was the case with moderation models, there are two plausible versions of the additive approach. In the dominance model, one of the predictors has a stronger relation to well-being than the other predictor. When the two predictors are combined, only the stronger predictor is effective. This model requires that the two predictors be related to each other. If that condition is met, then the stronger predictor can dominate the weaker predictor when they are combined. There is a theoretical scenario in which these conditions are plausible. If our implicit conceptualization of contact with nature as a situational variable is incorrect, then perhaps our measure of typical contact with nature is instead getting at the disposition to seek or prefer high levels of contact. If so, what happens on any given occasion (e.g., handling mishaps in natural settings with humor or trading funny stories around the camp fire) might be irrelevant. The relevant question would be whether the two dispositions are both effects of a prior cause and thus related to each other. It seemed plausible to us that both dispositions might be reflections of a broader tendency to have a positive outlook on life, as illustrated by Seligman's (1991) much-researched construct of optimism. Although we could envision a positive outlook as leading to both increased contact with nature and a better sense of humor, we could not decide which predictor might have the stronger relation to well-being. Thus, we remained open to either predictor as the dominant one.
The other plausible additive model may be thought of as the independence model. In this model, there is no prior cause producing a relation between the two predictors. Instead, the two dispositions are relatively domain specific, with their effects on any target variable completely independent. In that case, contact with nature and sense of humor should each have a substantial impact on well-being but be uncorrelated with each other. Their combined influence would be roughly the sum of their separate influences. Given the lack of cross-talk between the two research domains, it is difficult to predict in advance whether contact with nature and sense of humor are as compartmentalized as the additive model implies. 1 The practical implications of the additive models parallel those of the moderation models. The dominance model is similar to the OR model in that one can benefit from cultivating either predictor, but not much is to be gained by pursuing both. There is the additional proviso that if a choice is available, then the dominant predictor should be preferred. The independence model is similar to the AND model in its implication that both contact with nature and sense of humor are worth pursuing.
In summary, we feel that the question of how contact with nature and sense of humor might combine to influence psychological well-being is well worth asking. Theories about both predictors implicate similar systems and constructs, and thus, the possibility of a theoretically and practically meaningful combination seems likely. We have reviewed four plausible models for how the two predictors might combine: the AND and OR interactions and the dominance and independence additive models. All these models were tested in our study. Finally, we note again that the same combination model need not apply to all conceptualizations of our variables.
Method Participants
The sample of respondents consisted of 823 students at a university in the midwestern United States. Participation fulfilled a course requirement in introductory psychology. There were 272 males (33%), 544 females (66%), and 7 respondents who failed to provide information on gender. Most of the participants (85%) were below the age of 20, another 14% were in the age range of 20 to 29 years, and the rest were either above 30 years of age or failed to report their age. The breakdown by year in school was 75% freshmen, 16% sophomores, 5% juniors, 2% seniors, and 2% either "other" or failed to report. The vast majority of the respondents (91%) reported their marital status as "never married," another 2% as "married, living with spouse," 6% chose "other," and 1% were either "married but separated," "divorced or widowed," or failed to report. We collected no other personal information about the participants. We ran 37 sessions, each consisting of 7 to 35 participants.
Measures
The survey consisted of 259 objective self-report items.
2 The last four items assessed personal information: the respondent's age, gender, marital status, and year in school. The first 255 items were divided into three sections labeled "Self Description" (45 items), "Activities" (33 items), and "Feelings" (177 items). There were four versions of the survey, differing only in the ordering of these three sections. We used all possible orders with the Feelings section either preceding or following the other two sections.
The Self Description section measured sense of humor. The 45 items were obtained from various sources as follows: 18 from the sense-of-humor scale used by Herzog and Anderson (2000) , 6 from the Coping Humor Scale (Lefcourt, 2001) , 16 from the final version of Thorson and Powell's (1993) Multidimensional Sense of Humor Scale, and 5 from the Humor Styles Questionnaire (HSQ) of Martin et al. (2003) . By our informal classification, the 45 items fell into the categories of Thorson and Powell as follows: humor production and social uses (14 items), coping humor (13 items), humor appreciation (10 items), and attitude toward humor (8 items).
The Activities section measured typical contact with nature (10 items) and four other categories of common activities: entertainment (10 items), chores (5 items), exercise (4 items), and grooming/appearance (4 items). The five categories as well as most of the items were borrowed from Herzog, Chen, and Primeau (2002) . For the nature category, Kaplan, R. (2001) also provided inspiration. The order of the 33 items in this section was randomized. Our major interest was in the nature category; the other four categories were included to conceal our purpose.
The Feelings section of the survey included 14 measures of psychological well-being as follows:
• The first 31 items (16 phrases, 15 adjectives) measured R. attention-related factors (effective functioning, at peace, and distraction) and were drawn primarily from the "Feelings" section of her survey.
• The next 20 items (all adjectives, presented in a random order) were based on the PANAS scale (Watson, 1988) and were intended to measure positive and negative affective states.
• The next three blocks of items measured perceived stress (14 items), depression (20 items), and happiness (8 items), respectively. For stress, we used the Perceived Stress Scale (Cohen, Kamarck, & Mermelstein, 1983) , and for depression, the Center for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977) . Our happiness scale was based on items from the Memorial University of Newfoundland Scale of Happiness (MUNSH; Kozma & Stones, 1980 ). • The last 84 items consisted of Ryff's (1989) Scales of Psychological WellBeing. Ryff's scales were designed to measure six aspects of well-being (14 items for each scale): autonomy, environmental mastery, personal growth, positive relations with others, purpose in life, and self-acceptance.
In general, we used the original wording of the items borrowed from our sources. However, there were several instances where items were reworded or replaced. This was done to replace duplicate items, improve face validity, or to make the items compatible with our step scales for responding.
Responses to all items except those assessing personal information involved a 5-point step scale. Items were scored so that 1 was the lowest score and 5 was the highest score. Thus, negatively worded items were reverse scored compared to positively worded items.
4 Time frames to be considered in responding to items varied across measures as specified by the original measuring instruments. The time frame was either unspecified (the humor items and the Ryff scales) or varied as follows: the last few days (the attention-related and PANAS items), the past week (depression and happiness), a typical week (the Activities items), and the last month (stress).
We performed four factor analyses 5 on sets of items from different sections of the survey. The purpose was to either discover the constructs being measured or to support our prior intuitions. The first analysis was performed on the 45 humor items and yielded four factors. The pure-loading items in Appendix A indicate that the first factor deals with humor production and social uses of humor (hence named "humor production"), the second factor involves appreciation of humor in general (named "humor appreciation"), the third is about using humor to cope (named "coping humor"), and the fourth factor seems to be concerned with tolerance for taboo or "off-limits" topics (named "humor tolerance").
The other three factor analyses served primarily to confirm our intuitions. Factor analysis of the Activities items confirmed that we had a coherent nature category. Solutions in four to six factors all contained a nature factor. The pure-loading nature items from the four-factor solution are listed in Appendix B. Factor analysis of the attention-related items in the Feelings section of the survey yielded three factors. Pure-loading items are listed in Appendix C. The intent was to see if we could replicate R. Kaplan's attentionrelated factors. Our first two factors were readily interpretable as "distraction" and "effective functioning," respectively. The third factor consisted of four items from the a priori category of "at peace" and three from the a priori category of "effective functioning." The three effective-functioning items all appear to contain a heavy dose of positive affect: "satisfied with how things have been going lately," "on top of the world," and "positive." Thus, this factor is a mixture of contented-relaxed-at peace and positive feeling. For short, we refer to it with Kaplan's name, "at peace," although its overlap with her at-peace items is only modest. Finally, a factor analysis of the PANAS items recovered as pure loaders 19 of the 20 adjectives, each in its appropriate category. The only adjective that failed to load on either factor was "vigilant," originally intended for the positive-affect category. 6 In summary, our 19 original measures included factor-based scores for the four sense-of-humor factors, the contact-with-nature factor, and the following well-being factors: effective functioning, distraction, at peace, positive affect, and negative affect. The remaining well-being measures (stress, depression, happiness, and the six Ryff scales) were composite scores based on well-established scales and following original scoring protocols. Reliability coefficients for the sense-of-humor and contact-withnature measures are in Appendices A and B, respectively. Reliability coefficients for the 14 well-being measures are in the last column of Table 1 .
Because there were substantial correlations among the well-being measures, 7 we sought to discover the underlying constructs by factor-analyzing the correlations among the 14 well-being measures. The default solution (initial eigenvalues greater than 1) yielded three factors. Pure loaders on the first factor consisted of happiness as a positive loader and negative affective states, depression, and distraction as negative loaders. Given the connotation of emotional distress conveyed by most of the items measuring distraction, this factor can be interpreted as an "emotional well-being" factor. The second factor consisted of all the Ryff well-being scales except environmental mastery, all with positive loadings. The Ryff scales can be broadly interpreted as measures of personal development, and so we refer to this factor as "personal development." The third factor had two positive pure loaders: positive affective states and effective functioning. A quick scan of the nine adjectives measuring positive affective states reveals that most of them also seem to have something to do with effective functioning (interested, intent, proud, active, inspired, strong, excited, determined, enthusiastic). Thus, we see this as an "effective functioning" factor. Reliability coefficients for the three well-being factors are in the last column of Table 2. 8 Procedure After obtaining informed consent, and going over instructions on how to fill out the survey, the researcher passed out copies of the survey and allowed participants in each session to work at their own pace. Responses were entered on computer forms for scanning into a data file. Within each session, the booklets containing the four versions of the survey were passed out to different columns (from front to back of room) of seats. The purpose was that anyone looking to either side would see a participant with a different version of the survey and also to insure that a roughly equal number of each version was used within each session. Most participants required from 40 to 75 min to complete the survey.
Results Predicting Well-Being
Original well-being measures. Table 1 presents correlations between the five predictor variables (four humor measures and one contact-with-nature measure) and the original measures of well-being. Although generally modest in magnitude, the pattern of the correlations allowed us to assess the construct validity of our measures. This is so because we derived numerous predictions from prior theory and results (see the introduction). If those predictions are generally supported, then so is the construct validity of our measures too, as well as the theories that produced the predictions. Failed predictions present a less-clear picture: Either the theories or the construct validity of the measures may be at fault.
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As described in the introduction, the PET model predicts that contact with nature should have a negative relation with stress and negative affect and a positive relation with positive affect. Two of the correlations (with stress and positive affect) were in the predicted direction, but only the one with positive affect was significant at p < .001. (Given the number of correlations examined, a more stringent value of alpha for significance testing seems appropriate.) ART directly predicts that contact with nature should be positively related to the effective-functioning and at-peace measures and negatively related to distraction. The first two predictions were clearly supported, but the third was not. By the extension of the ideas of ART, we also speculated that contact with nature might be positively related to two of the Ryff well-being scales, positive relations with others and personal growth. The two correlations were positive, but only the one with personal growth was significant at p < .001. The pattern of correlations for contact with nature provided some support for the core predictions of both the PET and ART models. We interpret this pattern of results as providing modest support for the construct validity of the new contact-with-nature measure.
With respect to sense of humor, it is clear that humor appreciation was the strongest measure (p < .001 for 12 of 14 correlations) and humor tolerance was the weakest (p < .001 for only one correlation). The various theoretical models relating sense of humor to well-being led to strong predictions that sense of humor would be positively related to positive 762 Environment and Behavior Note: N = 823. The internal-consistency reliability measure, coefficient alpha, is given for each well-being factor in the last column. *p < .01. **p < .001. affect, happiness, and measures of personal development (the Ryff scales) and negatively related to negative affect, depression, and stress. All these predictions were supported (p < .001) for humor appreciation, and many of them were also supported for humor production and coping humor. Indirectly, the sense-of-humor theories also suggested the possibility of positive relations with attentional functioning. The correlations with the attention-related measures (distraction, effective functioning, at peace) were inconsistent. In general, the pattern of correlations supported the construct validity of all the humor measures except humor tolerance, with the strongest and most consistent support for the humor-appreciation measure.
Well-being factors. Table 2 presents the correlations between the predictor variables and the three well-being factors. Clearly, appreciation was the best humor predictor, tolerance was completely ineffective, and nature was a relatively strong predictor only of effective functioning. Humor appreciation was the only significant predictor of emotional well-being.
In the introduction, we developed two predictions regarding the relative effectiveness of contact with nature and sense of humor as predictors of well-being. The first was that contact with nature might be the better predictor of attentional functioning, and the second was that sense of humor might be the better predictor of personal development. Using the best humor measure, humor appreciation, we see in Table 2 that both predictions were supported. Contact with nature had the greater correlation with effective functioning, whereas humor appreciation had the greater correlation with personal development. For both these well-being factors, we tested the difference in their correlations with contact with nature and humor appreciation (using one-tailed tests because we had made directional predictions). Personal development had a greater correlation with humor appreciation (.32) than with contact with nature (.10; p < .001 for the difference), and effective functioning had a greater correlation with contact with nature (.24) than with humor appreciation (.15; p < .001 for the difference).
Combining the Predictors
In the introduction, we described four models of how contact with nature and sense of humor might work together in predicting well-being. There were two moderation (interaction) models and two additive models. The two moderation models consisted of the AND interaction, which posits that high values of contact with nature and sense of humor produce an effect on wellbeing that is greater than would be expected from the sum of their separate effects, and the OR interaction, which posits a combined effect that is less than the sum of the separate effects. The two additive models consisted of the dominance model, which posits simple relations among all three variables (the two predictors and well-being) but only one effective predictor when they are combined additively, and the independence model, which posits unrelated predictors both of which are effective when combined. To test these models, we performed regression analyses with each of the wellbeing factors as dependent variables. To limit the number of analyses, we used the best of the humor measures, humor appreciation and contact with nature, as the independent variables.
The moderation model demands that the two predictors should interact. When we included an interaction term in our regression analyses, we found that for all three well-being factors the interaction term was not significant (p > .05). Thus, no version of the moderation model was supported.
Results for the additive model are summarized in Table 3 . Humor appreciation was the only effective predictor of emotional well-being, but both humor appreciation and contact with nature predicted the other two wellbeing measures. Thus, for personal development and effective functioning, the independence additive model seems to be an appropriate description of how contact with nature and sense of humor combine their influences. For emotional well-being, the dominance model is ruled out for two reasons: Contact with nature had no simple relation with emotional well-being (Table 2) and was also unrelated to humor appreciation (r = -.07, p > .05). Thus, for emotional well-being, a simple model with humor appreciation as the only predictor is sufficient.
9 As was the case with simple correlations (Table 2) , the partial correlations in Table 3 suggest that humor appreciation may be a somewhat better predictor of personal development, whereas contact with nature might have a slight edge in predicting effective functioning.
Discussion

Conclusions and Theoretical Implications
We feel that two major conclusions are tentatively supported. The first is that contact with nature and sense of humor are independent and additive predictors of certain aspects of psychological well-being. The second is that the relative influence of the two predictors varies with the aspect of well-being considered. The primary evidence for the first conclusion is that for the personaldevelopment and effective-functioning well-being factors, both predictors were effective, and we were able to rule out moderation models of their combined influence. The primary evidence for the second conclusion is that only sense of humor, as represented by humor appreciation, was an effective predictor of the emotional well-being factor, but both predictors were effective for the other two well-being factors. Moreover, the relative magnitudes of the correlations suggested that humor appreciation was the better predictor of personal development, whereas contact with nature was the better predictor of effective functioning. Thus, the results suggest that the profile of prediction differs for different aspects of well-being.
Regarding the latter conclusion, we can even make some sense of the specific profiles of prediction for the three aspects of well-being. For effective functioning, we noted that ART posits a relatively direct effect of contact with nature on functioning because it restores the ability to direct attention. In contrast, sense of humor has a theoretical link to functioning only because it produces positive affect, which may aid in problem solving. Given the more tenuous link for sense of humor, it is perhaps not surprising that contact with nature was the stronger predictor of effective functioning. For personal development, one of the theoretical mechanisms for sense of humor was a direct positive effect on social relations for positive uses of humor (and our study avoided negative conceptualizations of sense of humor). In contrast, ART provided only a relatively indirect link to personal development: Restored directed attention should reduce social incivility, and reflection may enhance personal growth. Here, the more direct link favors sense of humor as the stronger predictor of personal development.
Herzog, Strevey / Nature, Humor, and Well-Being 765 Finally, both sense of humor and contact with nature have strong theoretical links with emotional well-being. However, the link for contact with nature in the PET model depends on stress, whereas one of the models for sense of humor posits a direct link with affect without recourse to stress. Given that stress was not part of the emotional well-being factor (it was not a pure loader on any of the well-being factors), we can see why sense of humor was the only effective predictor. Our conclusions are tentative because of one potentially serious problem. Although neither statistical power (N = 823) nor reliability of measurement (coefficients generally greater than .80) were problematic, evidence regarding validity of measurement was mixed. On the plus side, as discussed in detail in the next section, the results generally confirmed prior predictions about contact with nature and sense of humor, and factor analyses generally supported the construct validity of our measures. On the minus side, some prior predictions involving contact with nature were not supported, and there were some surprises in the factor analyses. Perhaps the most telling indication of possible measurement validity problems was the small magnitude of relations in this study (Table 1) . Martin et al. (2003) reported 44 correlations between sense-of-humor measures and well-being measures, with 11 of them exceeding .30. 10 In this study, validity may have been reduced because we altered the wording of items and even replaced some items from previous measures. Likewise, one can question the wisdom of choosing items from several existing humor measures, even though we were careful to sample constructs that had figured prominently in previous research on sense of humor (humor production and social uses, humor appreciation, and humor for coping). Given the good psychometric properties of the Martin et al. (2003) HSQ, we might have done better if we had simply used their instrument. In addition, the HSQ would have allowed us to examine negative conceptualizations of sense of humor (see below). Given potential limitations on validity of measurement, our conclusions regarding how contact with nature and sense of humor combine their influences on well-being must remain tentative, pending replication.
Strengths and Weaknesses
A major strength of this study was the sample size, which afforded ample statistical power and allowed us to detect relations of small magnitude as statistically significant. A second strength was that we had an adequate number of items to measure each construct. The smallest number of items for any of the 19 original variables was four for humor tolerance. A third strength was the inclusion of nonnature activity categories in the Activities section of the survey to conceal our interest in nature activities and thereby reduce demand characteristics. Unfortunately, there was no room in the survey to do the same for sense of humor.
A final strength of this study is that our measures proved to be generally reliable, and there was some support for their validity as well (although, as noted above, the validity evidence was mixed). The only reliability coefficients below .80 were for humor tolerance (.69) and the effective-functioning factor (.77). The first part of the Results section reviews the evidence for the numerous theoretically based predictions involving our measures. In general, the results (Table 1 ) supported the construct validity of all the humor measures except humor tolerance and indicated that humor appreciation, the humor measure used in our modeling analyses, was the strongest of the humor measures. The results also generally confirmed the core predictions from both major theories about contact with nature, although support for more speculative predictions was less consistent. With a few notable exceptions, factor analysis reinforced our confidence in the construct validity of our measures. Three of the four humor factors (humor tolerance was the exception) corresponded to those of Thorson and Powell (1993) . Among the Activities items, nature-related activities formed a separate factor. From the Feelings section of the survey, we isolated roughly the same attentionrelated factors as did Kaplan, R. (2001) , and our analysis of the affect items yielded distinctive factors for positive and negative affect, also in accord with previous research. Our factor analysis of the 14 original well-being measures yielded three factors that made sense and led to useful insights in subsequent analyses.
There were a few surprises in the way that individual well-being measures loaded on the well-being factors. Three of the original well-being measures (stress, at peace, and environmental mastery) were not "purely" associated with a single well-being factor. Nonetheless, these measures had relations with the predictors that made sense. In contrast, the original distraction measure loaded on the "wrong" factor, emotional well-being instead of effective functioning, as expected. The distraction items apparently had more to do with distress over distraction than with distraction itself. Perhaps as a result the distraction measure was not related to the predictors as expected. Finally, as noted earlier, the positive-affect measure loaded on the effective-functioning factor rather than the emotional well-being factor (which is where negative affect loaded). Although this provided confirmation that the two kinds of affects are distinctive, it also made interpretation of the positive-affect measure challenging, as discussed earlier.
Our study had several limitations. The two most serious limitations were sampling and measurement method. Sample bias was undoubtedly a problem. Our sample can be considered representative only of unmarried college undergraduates, primarily freshmen and sophomores, and also females. Generalizations to other demographic groups must await further research. In addition to concerns about validity of measurement discussed above, measurement via retrospective self-report in a university classroom also raises concerns about ecological validity. Would similar patterns of results be obtained with more realistic behavioral measures in a more realistic setting? We acknowledge this concern. In our defense, we point out that the results generally made sense from the perspective of prior theory and from our reasoned conjectures about how contact with nature and sense of humor might combine their influences. Nonetheless, we affirm that the external validity of our findings can be determined only by appropriate future research.
Three further weaknesses of our study are worth noting. First, because we limited our analyses of how contact with nature and sense of humor might combine to the best of the humor measures, appreciation, we have no firm basis for conclusions about the other humor measures. From Tables 1  and 2 , we can suggest that humor tolerance probably has little to do with well-being. Second, as noted earlier, we altered the wording of items from previous measures and even replaced some items. This was always done for a good reason, but it carries the disadvantage that validity of measurement may have been reduced, and that we cannot readily interpret differences between our findings and previous findings involving such measures. Third, the time frames for our measures varied substantially, as described in the Methods section. In allowing varied time frames, we adhered to the instructions for the original measures, but it seems likely that this source of variation may have attenuated some of our relations between variables.
Future Research and Practical Implications
Two major issues remain for future research. The first priority is replication with improved measures. Our modest nine-item measure of contact with nature demonstrated the promise of this construct in predicting wellbeing, but improvement of the measure could proceed in two directions. One is simply expanding the sampling of nature situations for measuring contact. Another is to explore other dimensions of involvement such as feelings of connectedness with nature (Mayer & Frantz, 2004 ). As noted above, improved measurement of sense of humor could be achieved by using the HSQ of Martin et al. (2003) . In addition, use of the HSQ would allow for further exploration of the different facets of sense of humor. Our findings provided some support for the differential effectiveness of different measures of sense of humor. All the humor measures, except tolerance (which had marginal reliability), were significant predictors of personal development and effective functioning, but only humor appreciation predicted emotional well-being (Table 2) . Use of the HSQ would enable us to see how negative versions of sense of humor, such as aggressive and self-defeating humor (Martin et al., 2003) , relate differentially to well-being. The work of Martin et al. (2003) suggests that negative facets of sense of humor might be more effective in predicting emotional well-being and perhaps personal development than in predicting effective functioning. Improvement of wellbeing measures would also be helpful. As noted earlier, three of our measures (stress, at peace, and environmental mastery) were factorially impure and a fourth (distraction) loaded on the "wrong" factor. Close examination of item content and/or reconceptualizing the target construct may be necessary to achieve pure measures of the intended constructs.
The second major issue for future research is generality of results. Our sampling limitations could be addressed by research with other demographic groups. Likewise, it would be useful to assess the external validity of our findings by using behavioral and observational measures where possible and seeing how such measures of nature contact and sense of humor combine their effects.
Finally, consider the practical implications of our results. We are well aware that correlation does not imply causation, and there is little experimental research supporting a causal connection between our predictors and well-being. Two exceptions are the experimental studies of Hartig, Mang, and Evans (1991) and Berto (2005) showing that involvement with nature following a mentally fatiguing task restored performance on an attentiondemanding task. Despite the dangers of causal inference, it seems irresponsible to avoid the issue of causation. Bearing in mind that this can only be speculation, it seems reasonable to us that the causal flow between our predictors and well-being is probably bidirectional. Sense of humor enhances well-being, which in turn enhances sense of humor; contact with nature enhances well-being, which in turn makes one more likely to seek contact with nature. If these assumptions are sound, and further research replicates our findings about how contact with nature and sense of humor combine, then useful advice could be offered. (If the assumptions are not sound, the advice may not work, but little harm is likely.) The advice is simple: Seek contact with nature, and develop your sense of humor. As to the latter, there are formal programs to develop one's sense of humor (e.g., McGhee, 1994) although we are not aware that they have been rigorously evaluated. (For an exception, see Nevo, Aharonson, & Klingman, 1998.) However, our results suggest that simply trying to expand one's appreciation of humor might have a beneficial impact, and presumably most people could pursue that goal on their own. As to the former, the news is even brighter. Ordinary natural settings are widely and easily available, and no formal training is required to realize their benefits. The best news of all is that these two promoters of well-being do not seem to overlap. Their beneficial effects on personal development and effective functioning (but perhaps not on emotional well-being) may be additive. So make time for both.
Appendix A Pure-Loading Items for the Sense of Humor Factors
Item Loading
Factor: humor production (coefficient alpha = .90) People look to me to say amusing things. .72 I am regarded as something of a wit by my friends.
.69 I often crack people up with the things I say.
.67 I can say things in such a way as to make people laugh.
.66 I use humor to entertain my friends.
.64 I initiate or start humor more than others.
.62 Other people tell me that I say funny things.
.61 My clever sayings amuse others.
.58 I like to clown around or act silly.
.48 I seldom tell jokes.
-.40 Factor: humor appreciation (coefficient alpha = .86) People who tell jokes are a pain in the neck.
-.71 Calling somebody a "comedian" is a real insult.
-.67 I dislike comedians.
-.65 I like a good joke.
.64 I don't often joke around with my friends.
-.62 I love to hear jokes.
.55 I appreciate those who generate humor.
.52 I laugh a lot.
.50 I usually don't laugh or joke around much with other people.
-.49 Factor: coping humor (coefficient alpha = .86)
Humor helps me cope. .73 It has been my experience that humor is often a very effective way of coping with problems. .65 Use of wit or humor helps me master difficult situations.
.64 I often use humor to help me cope with difficult situations.
.58 I can usually find something to laugh or joke about even in trying situations.
.58
I usually look for something comical to say when I am in tense situations.
.55 I have often found that my problems have been greatly reduced when I try to find something funny in them. .52 I have often felt that if I am in a situation where I have to either cry or laugh, it's better to laugh. .47 I can often see the light side of bad experiences.
.40 Factor: humor tolerance (coefficient alpha = .69)
People should avoid joking about delicate or sensitive matters.
-.67 There is no topic that is "off-limits" for humor.
.63 Some things are too depressing to be joked about.
-.56 I tend to be offended by tasteless jokes.
-.41
Appendix B 
Notes
Factor analysis of the ratings for the original 177 well-being items produced the same three factors plus three additional smaller factors. Two of the additional factors were dominated by items from two of the Ryff scales, autonomy and personal relations. The third additional factor consisted of seven items dealing with the common theme of distraction. In the factor analysis of the 14 well-being measures, the autonomy and personal-relations scales were subsumed into the personal-development factor, whereas distraction was included in the emotional wellbeing factor. We preferred the more compact set of factors produced by the analysis of the 14 well-being measures.
9. Although we had no theoretical interest in mediation models, we note that such models were also not supported. For either contact with nature or sense of humor to serve as a mediating variable for the other predictor, a precondition is that the two variables must be related to each other. The correlations between contact with nature and the four factor-based senseof-humor measures ranged from -.07 to .07 (p > .05).
10. The relations for contact with nature were generally even smaller in magnitude, but there is no direct comparison benchmark for the nature correlations because Kaplan, R. (2001) reported regression coefficients rather than correlations. However, given the magnitude of her regression coefficients, we have the impression that the magnitude of her reported relations between nature and well-being is roughly comparable to those we found.
